Cyclic nucleotide regulation of plasminogen activator and plasminogen activator-inhibitor messenger RNAs in rat hepatoma cells.
HTC rat hepatoma cells synthesize and secrete tissue-type plasminogen activator (tPA) and plasminogen activator inhibitor type 1 (PAI-1). Incubation with 8-bromo-cAMP increases tPA activity more than 50-fold and, in combination with dexamethasone, causes an additional 4-fold increase. We have investigated the mechanism of the regulation of tPA activity by cyclic nucleotides, both alone and in combination with dexamethasone, by examining the effects of these agents on tPA and PAI-1 mRNA and protein. 8-Bromo-cAMP induces only a 2-fold increase in tPA mRNA and a 5-fold increase in tPA protein which is not sufficient to account for the increase in tPA activity. However, 8-bromo-cAMP causes a 90% decrease in PAI-1 mRNA and a 60-70% decrease in PAI-1 protein, which, taken together with the modest increase in tPA mRNA and protein, can account for the increase in tPA activity. Incubation with 8-bromo-cAMP plus dexamethasone also results in an 80-90% decrease in PAI-1 mRNA, but causes a synergistic 10- to 20-fold increase in tPA mRNA and protein. Regulation of both mRNAs by 8-bromo-cAMP requires concomitant RNA synthesis. Inhibition of protein synthesis by cycloheximide totally blocks the 8-bromo-cAMP-induced decrease in PAI-1 mRNA. Cycloheximide alone causes a 5- to 10-fold increase in tPA mRNA, and no further hormonal effect is observed. Thus, 8-bromo-cAMP increases tPA activity primarily by decreasing PAI-1 mRNA accumulation.(ABSTRACT TRUNCATED AT 250 WORDS)